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ABSTRAZT

The increased'administrativa burden being placed upon
the Fleet increasingly affects ship perforaance a:nd
personnal morale and cetention. The Shipboard Non-tactical
ADP Program (SNAP) is being instituted in order to allisviate
these burdens. Howevar, the "ad’plications approach" being
used with SMAP is pot sufficisnt to meet both the fuancticnal
and management needs 5f the Fls2t. The manragement savicon-
ment necessary to satisfy both >f these ncseds are discussed.
The central theme is that of s2atraliza“isa ani standardiza-
tion of data, its definition, aad its contcol. Fundamental

to the above philosophy is th2 concept ¢f Information

£

Rescurce Manzgement (IRM). Aa=>mna=ior c¢f I3¥ shculd b2 jon

()]

via a Data Base Manajya2ment Systzm (DBMS). The critical +ool
re2guired o tfansfe: [RM resul%s %o 2 DBMS is %he Da%a
Dictionary System (DDS). Additionally, =w> cruci~i mana jye-
men*t positions, <the IR M minager ard the Daca Bas: Admin-
istrator (DBA), arz 2ssential t> the success of <his "dacza

base approach."
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A. BACKGROUND

The shipboard non-tactical automated data processing
(ADP) program (SNAP) «sas initiat=d4 in rasponse to CNO ob jec-

tive No. 5, which rejuired thz allsviation of the adainis-

[
'

1

@D
Ww
ot

trative burden on th « TIha

w

cons*an«ly incrzesing <Ta*e
of peacs-time administrative rejairements, coupled wi:h =he
reduc-ion of shi; 'card menning lavsls, has significan=zly

reduced Fleet effectiveness by in

Q

reasing the administricivs
burden on the Fleet t> arn unnanageable leval., Al+hough wmany

ships and shore Znstallaticns uss compu+ers to fuifiil

[

bardzsn is s+til

administrative needs, *he administrativ

1

-

present because *h:s computers have been arsund since ths
mid-1960's and their osperation is very machine dapendent.
additionally, the smialler opera:ing urnits >f the Pleet ace
still trying to accomplish th2 2xcessive administrative
requirements manuaily. Thus, ta2re is 3 nzad to insure
"(1) Aatasinformation is zollact23 only once at the ship-~
board level and maintained ani utilized for shipboari
functions; (2) minimum upline r2porting with shorebased
initiated automated raconciliatisn of shipboard data/

information; and (3) maximum automated intarface with ot her

 ———— e L =
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Flset cr shere supporting autonatsd information sys=ams. An
automated support zcapability that will assist shipbcaczdi
personnel with their support func4ions and inheren+tly
provide for minimum, accurate, and timely 3ata information
update and exchange, will result in improv2l Fleet readi-

ness, enhanced capability to me=t all operational require-

merts and improved parsonnel aorale and rata2ation.” [1

2-4]

0fficially, SNAP is "ths autoama*ion of aon-tactical

requirements of Flzst operatisnal and dizect suppor

¢t

anis,
afloa*t and ashore, which will 21aploy unifora fles+ non=-
tactical Au*omated Dita Procassing Equipment (ADPE)."

{1: 2-2] SVAP I and 3NAP II ar: the two subordinate
prcjects underway to accomplish ZNO objective No. 5. 32%h
prcjects 2ddress the same areas: supplys/fiscal, main%t=nince,
and personnel. Howevar, the main thrust of SNAP I is *>
replace the AN/UYK=-5(7) computer which has been supplying
Fleet nomn-tactical AD? since th2 1id-1960's for larger ships
{e.g., CV, LHA), Mariane Air Gr>i1ps (MAGs), and shor= activi-
ties. SNAPR II, on the other haid, is aimed at au‘omating
supply, maintenancs, ind personn2l functisas for smallar
ships (2.3., FF, DD, CG), which are presently performing
these functisns manually. Both projects are being developed
urder separate contracts (Honayw=2ll for SNAP I; Harris for
SNAP II), but both systems will bes able +5 in“erface with

each o*her. Physical implementaition will bagin duriag the

r——————— e




198371934 *ims frame; and zZtsr coaplete Zaplzaenza<ion
thousands of process>cs and tenas 3£ thousands of CRT tsrai-
nals and printers will have bz22a installed at both shorcz and
aflcat commandis for bo>th the Navy and the Yarine Corps 2t a

cost in excess of on2 billion isllars.

B. SNAP IS OUOSING AN APPLICATIONS APPROACH

The development 3f a zomputar sys*em can be viewed as
fcllowing one of two approachas: 2n appliczatioas approach or
a data base approash. {2] Under the applications apprdach
computers are thought to be 2l2ctronic filing systems which
are desigrned to satisfy specific output rejuirements basad
on a2 set of pre-determired ns2is., The initial iIntention of
the the data procsssiag daspartanza: in *his enviroament i3 %o
develop the various zomputer applications resguired <o

fulfill the pre-deterained n22ds. Once ths applicaztions 1

t3

w

developed the function of the 3ita processing depar+«ment

will be that of maintanance of the different applications.

The £iling systems and ths associated applications are
developed for indivijial manajyscs and departments. However
the independent filiay systems 223 application programs will
have to be integratel because ta2ir Jependiencies upon 2ach
other are necessary £ar thr attainm n¢t of the overall ob jec-

tives and goals of th2 orjgar”.ati.a. This intsgration is

———— .




predictable becausa the organization's performance is
dependent upon effective intsr-r2la*ticnships among the
subordinate ma2nagers and Jdepartn2nts. Thus, a two-€foli
problem will Jevelop from this approach: (1) the necessity
of integrating dec=ntralized fil=s and programs which ara
developed independantly by diffarsnt persdanel; and (2) <=he
irtegration =2ffort will inevitably €£all upon *he data
processing department whos= function is basically *h=2 paip-
v the formuliaczion =52

zezancs of =he filss and p:ro

L4

caas,

4]

ket

policy, creation of standards, and resolutiosrc c¢f ircer-

departmental cornflicts,

Appleton refers ts this typ2 2f data processing envircn-
pent wherz computsrs are ased as =2lectronic filing systizas
which receive, stors, process, and r=port as the "applica-
tion systams syrdrom2. This "sysndrome™ is characterizszi by
a set of assumptions made by mazagement: 2: 86]

e Systems will bs bailt for iadividual managers, not
*he company as a wholz.

e Data processing input, storijys, and processing tech-
niques will be g=2ared to spacific output needs.

e The data processiag environaant will s2rve managers
who wan+ computers; i.e., it will evolve along the
"path of least rasistance."

e Investments for s>mputer hardware, software, and
personnel will bs based on current demand for
computer applications and will be incr2ased as that
demand increases.

e Automated systaamas will work manually before they can
be computerizei.

12




* The data procsssing dz2partasnt will kave no zesrgo
sibility for systam or data iptegrity oposyond wri-=
precgrams that work.

19

-
-

23

o Justifications for data pr>c2ssing services will bs
based on cost trile-offs (a>st often parsonnel
reductions), application by application, rather <than
by company plans to improve osverall e2ffici=zncy or
productivity.

A review 0f th2 Yission Elen2nt Need Statement (MENS)
for both SNAP I [1] 224 SNAP II 3] (summarized in the
previous section) in context >f the above "symptoms" of
"application systems syndrome” indicate that an applications
approach is being as2i1 with thz SNAP progrim; i.s., a £ixesd
number of master filass will b2 lzveloped t> satisty pra-
determinel functions, *thereby locking berneficial data ian<o
orgariza+ion rather tiaan making *his da*ta accessiblszs £or the
benefi+ of +*hs whols >rganizatisn. At the time of this
writing the SNAP administrativs func+ions w#will be automa<+ed
by usirg the £ile management fazilities of the computer
operating system. File manipulation will -equire compla+
applications prograas; no ad ho: guery capability will be
impiement=2d. Also, 32neral updating of files will be

performed by batchad transactions.

The MENS for SNAP I alludas t> a more sophisticated
approach to development of tha 3NAP computsr systems: "The

management data ne2d23 is not available in a timely 2and

11
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accurate manner toO th2 operatiny managers. Effectivz
pmaragement decisions are depsrian® upon 2ccurate and imn=21ly
pmanagemsnt data. Suzh on-lin2, transaction driven, quary
interactive access to mapageaman: 2ata Is not achiesvablz as
long as the status quad> is maintained and cost-effectiva
automated support is not provii:i." [1: 2-5] However, *he
more rudimertary applications approach is presently beinjy

used because it is fa2lt that th2 2xperiern

o
O
w
)
=]
£
ot
LB ]
w
. Ll
fe]
’_'
(=)
w
(o]
ih

R -~ Mmoo oe o
T - - &

ri

snipboard personnel 15 1¢t sul
data base (which is part of ths 230Te sop isticated "data
base apprvach" to be addressed later) in a reliable

condition.

As iriicated abava2, +the dzcisiosn to forsgo ths :nplzmen-
tation of a Data Bas2 Managemzn: System (DBHNS) with SNAP was

based on tg

[
13
U
0
[
-
"

atiosns.! The conlept suppertad by

W

W

it
this paper is +that wa2 predominant problams to be addrassed
vher implementing 2 D3 MS aboard ship under 3NA2 should be
managerial. This is 10t t> say :that +he problem of main-
taining a reliable data bise is nd*% importan*t, nor *hat
maintaining a data base iIs as =2asy as naintaining "flat

files." Maintenance >f a rsliabls data bass 1s more complex

- -

tNaval Air Logistics Commani Inforamation Systen
(NALCOMIS) functions will be agtdaated with a data base
management system., f>wever, jsvslopment is being conducted
under a separate projram from SNAP I and SNAP II.

12




thanr maintaining "flat files," and the maintenance of
reliable da*a in any approach t> the davelopment of 2
computer system is a significant consideration prier t>
implementation., Howaver, ovaercdaing *echnical, "cockpiz®
problems is relatively easier taan the mor2 abstract manage-

rial problems that arise with computer systems develoopmaant.

C. THE DATA BASE APPROACH

Since the operatisnal and srganizationil environm=2nt oOf
aL organiza<iorn ;onstantly uniaryses cxangsz, i: s=ands to
reason that information raquirz2amsnts of nz«# operational
procedures and new orjyanizations are also dynamic. Th2
appiications approach basicaliy supports statiz, routiaz
information requirsasnts. Thus, the liair2i abilizy to
sa=isfy only specific functional zeeds do2s not account for
changes to +the managsaent decision-making srocess.
Therefore, a more varsatile altsrnative %5 the applica-ziorns
approach is needed i1 ordsr for comput2r automatior o
control the ability to responl 2fficiently and sffectively
to changing informa+isn needs. This more viable alteranative

is the data base approach.

A simplified explanation 2f the data base approach is
that it entails the iavelopment of "an automated pool >f

accurat2 and timely iata which =5uld be easily and equally

13




drawn upon <o satisfy, on demand, <he ianformation

n
(N
w

ams." ([2: 35]

oy

requiresnents 2f manajyampent!?

o]

sision orob
The data base apprdaca ercompasses three types of da=a
bases: (1) two or thrze cantral ia<-a base - that contain auch
of the organization®s datai and aca coamonly used: (2)
several functional data bases that each cocneain lata sharced

-

by a more limited set of prograas; and (3) a small aumbzr o

th

dedicated data bases that accom23late single applications,
{4: 3] In orier %o inpleasnt taase Jjata bases, cz+her than
develoving inpu*, storage, prac2ssing, and sutput techni gues
t0 satisfy specificz pre-da*terziisd raquirsmssnts (as doas <the
applications approach), the data base apprdach consists of
th-ee basic con“rol systeas: (11 a3 da*a bass Inpu* control
system, (2) a data base output c-on4rol system, and (3) 2
data base storage ani processing system. [2: §7] Thass3
centrol systems diffsr from ths £1ling systeams of *hz appli-
cations approach in tha*t they arz 2ssentially standazdizad
for use by *he entir2 organization rather thaa individually

developed for each sz2parate application.

The basic functis>as of th2 Laput contrsl sys=em (input
techniques, edi+s, aaiits, security, and liagnostic
controls) are intend21 tc optimize data quality, in*agriiy,
and cost. Data is capturad at {ts source with no regari as
to its intended uss. Onc2 established, th2 input control

system will not siynificantly change because it is not

14
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subcordinate to “he coapany strusture or +5 individual
managemant prerogativas. The input control system woull
undergo change only if more or lass data of higher or lower
quality were requirei, or if tschnological advances made

data input more effizient or cost effectiva.

Unlike the input control systam, the satput control
system is subordinata to both company orgaaizaticn s<ruc-ure
and specific managamzat prer>gatives. Thszse despendeaciss
enable a wide rangs of manag=zam=2at decision-making ne2ds %o
be fulfilled. Thus, >utput co14rol systaamas ars developzi <o
support the dynamic w>rld of sutpout demand. Changes to *ae
output control systsm are initiatzd by alm>st any*<hing, such
as personalities, mnaxigem2n% stylas, scondnics, pelicizs,

changes in func*ional responsibilities, etz.

The storage and processingy c-921:rol systsm manages ths
data itself, receiving data £ron the input control systaa
and passing it, on dz2mand, to taz2 oSutpu* contrsl systam.
The storage and procassiay coatrol system controls the iata
base's physical strusture, whica s dynamiz in na*ure
because physical organization 5f the data dzpends on thsz
different lcgical vi2ws of the 1ata held by the users.
Thus, changes to the systzm ar2 nade to optimize efficiarncy
and cost effectiveness. The procsssing and control systeam

is generally inmplemented with a jata base aanagemant system

15
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has huile=-in zapabilitiss %o con<zol backup and

recovery, data availability, sacurity arnd privacy, coapiter

effiency, etc. Each sccurance >f a new apolication thare-

fore does nct need to devalop tiazse Zunctiosps independently.

The successful implemzntatis>n of a data base environment

tequires dewelopusi+t within ths following guidelines:

{2:

*

921]

XD
x
(9]
._J
®
[¢]
o]
i3
W
1]
1
]
-

The 3323 base 1ust bhe buils far =Yy
no+* for indiviluil managears.

Data base developaent must £31low a logical, well
orcnestrated plan, not th2 pa+h of l2ast resistance
({.2., use® of ths computsr dy only thoss managers
who want to us2 it).

Data processing nist be int:nded to improve cverall
productivity by suppiying accurate information basei
on management ne=21s, not jus4<ifiad through cos<
reductions baszd >n parscansl placement.

Management must soncentrates primarily »n identifying
the infcrmation it ne2ds t> manage.

A single entity wmust contral what is stored on the
computer and how.

Company input responsibilitias should bz established
and funded separately from >utput needs.

The single entity in control of the data bas=a must
be given increasel responsibility for input control
and data integrity and aczocdiiagly, authority for
defining and osbtaining raguirad input.

Investaents in hardware, software, and personnel
must be based >n the needs >f the data base con<trol
systemas, not on raquireaments for specific applica-
tions.

16




D. THESIS PURPOSE AND ORGANIZATIOY

This paper is writ+ten on th2 premise taa%, given usz of
the applications apprdach to 3ata base devalopment, ship-
board use of non-tactical ADP will follow the tradi<ional
computer system development cyc=la illus¢ratzd in Pigurs 1 as
user knowledge and =xperience iicreases with exposure to the
ACP environment.2 Note that th2 initial stages of devslop-
ment employ ap applications apbp:sach, wheraas tha la<tar
stages use the data base approach. Howevar, because :h2
applications approach and the data base approach supper:
independent philosophies, the iiitial use >f an applizations
approach is no%* a pra-requisits fo- *he data base abprozach.
In fact, the transition f£rom an ipplica*izis approach %3 a
data base approach will provs costly and discuptive %0 an
organization. Addizis>nally, th:z global charac=eris+tics of
the data base approach resuit ia a more "ussr friendly"®
environment *that expaids the d>bjzctives of the applications
apprcach *o an organization-wiis basis. Tharefore, *he
purpose of +his paper is to =2xplain that a data base
approach to SNAP systam developnznt is a mdore a2ffective

respoans2 to CNO Gbjective No. 5, 2nd to outline 4<he

2The S-shaped curve in Figuze 1 represents ADP expendi-
tures. This ccntinual increas2 in capital sutlay for
computer systems illustrate the increased importance of
information processiny 4o organizational management.

17




R bbb Redabadd

Aypamaen
14 sbheys

15938 CLEVLLERL)
fuyssesold
(3117

FUE 1830
Jusel3c
#rus3danoy

buoyuoetd
FREZERERE
azincsal
t3eg

jvasabruce
2210083
sivq

snot3
gotp3vercIay
wEuTI0I2T8,
uoy3IvIbAlUY
woyreofrddy

uopIvIIeY
~gjeps vieq
A obeas

°1QqvaIVNODTE
£ taagive3ja

s831sis
vceNcd puUR
eAEQ gIre]s

CYIeIIST
~uqpps v3v0

sucyIedy 1ddy

30
ucyivdbajug
gogaszyuekic

Lett ) 4 e3nbT2

qano19 Eoyssedold %1sg 3O sabuyg 3%1S

R e tutbeh it el ddedhiid

vog3eibaauyl
sl 86u2S

futu1vay
£3117qe38N032Y

swaigihs
1c33103
toe fuguueyd
EAIOT TN

sevsy
1Un033W 1aSh
rue layinam
131ndecd
qstravisy

kbctou

~YT33 3S%Q
w3 kp buyse
stoyiest rdde
fugIsyxd
fuy131)0 3108

1¢33003
111 eksaig

e214%v3
-gna22e g8y
ISe£LERRL{ P

{¢33902
pas Eujorstd
peziyvelod

jdenefcous
(34421

suogIvsy1dde
[LEE3RE L

3¢ butiny
«on13583 Ut
goT3PIVDENO0P
ageatdn

teybeyuol
11 ebw3§

ERRTRALALEL L
Ey1eot3I9dne

g9y eJok

g3enge1bord
reIvejI0-TIS(

tciatae)yroxe

fmecscmveamEE e terareAs - e s S e s eSS S0 S

wotIeyItuL
1 ebu3g

w330 SEUTR

vy

Sugoivey
testfotg
~C1¢c3) 30}
Yotz yietdeds

socpioyrddy
u073IONpey
1803
teucgIdung

B L T

ss0v
-0ICAS 108

10313803 put
putaosyd 4@

uotd
-eztushbio 4¢

oy103330d
suoypavatrdde

sessed01d
qIr019

13




maragerial framework in which a 3ata base approach shouald be

corducted.

The fundamental managsrial concept undarlying the 4ata
base approach is that data (and the information generatad
from data) is an organizational rssource, ind is nct part of
pacticular applicatic’>as system 1nder the cignizance »f iadi-
viduwal line managers. This concept of Information Resoucrce
Management (@IRM), 3ni the "IRY 2xzcutive" whd coordinatss
the selection and plasement 5f iata in the srganizational

data bases, is discussed in Chaptsr II.

In order to effectively sapd>r+ automation wizhin %ha2
data base approach, nost of th2 organiza+isnal da<ta will
have to b2 centralizzi. dith 33ta centralization, data is
no longer owned by iniivijuel minagers. Instead, individual
interests become subordinate t2 ta‘the organization as a
whcle, and managers will becom= aore depenisnt upon +haiz
peers and other dspartments. Ta2 primary tocl *o defins,
catalogue, and identify relatioaships in the centralizeil
data is the Data Dirz2ztory Systazm (DDS), 23dressed in

Chapter III.

The IRM concept 2s8tablish2s lata/infor»ation as an
organizational resource. The DDS is the primary tool in
controlling this rssource. Howsvar, "som2 sort of informa-

tion system is neeiei. That class of systems have come %o
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be known as datz bass managsmsnt systems.” [6: ID/21] Dats
Base Management Syst=ms (DBMSs) 2Te mors coapatible with I3M
and DDS than traditisnal file nanagement systems used in the
applications approach becausz a1 DBMS is designsd %o enable
centralized files >f 3lata to b2 shared by various users.

The advantages of DBM3s over apolications systems is

discussed in Chapter L[V,

Finally, under t-2 data basz approach, the IRM executive

ea.s with upper leval managemsa* 2f data and icfcrmation

£

npecessary to fulfill organizatis>aal goals and objectivss.

<8
(Y

Hovever, an additional mepagsr is 21so nesied tc be ¢
cus+<odian of the physical data base resulting from the

effcrts of the IRM exzcutive. This person is ths cr=2ato:

W

ard enforcer of stazniards and prlicies relating %o the use
of the DBMS, DDS, anl othar compuier-r=lztad ejuipment.
These duties constitute the Data Base Admiaistrator (DBA)

function, and are adiresszd ia Chapter V,
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The main functiors of the Combat Inforaation Center
(CIC) aboard ship ars the collsc*ion, procsssing, display,
evaluation, and disszmination of ianforma+iosn. S+andard,
Navy-wide procedur=s for executing these functicns are fourd
in a multitude of dirac+ives apl publica+isns. Through +¢his
documentation, a m2th>dology is sstablished whereby masses
of irput data are coavertad to calevant information <hat is
necessary for the ship to carry osut its assignsd aission.
This s*tanlardizatisn >f informatisn handliang resul:s in
irfcrmnation flows which are uni=crstood by 211 perscnnel
because th2 2ffectivaness of thz zhip as a whols is being
enkanced. A similar situation -iz be seen with +the shio's

Damage Control (DI) procelurss.

The urgency of quick, ard c>cract, actions required of a
ship in various combat and non--omba% situations is <%he
impetus for establishing soncrzta information policies
referred to above. dandling of information in this marner
exemplifies the concspt of Infocmation Resource Management
(IRM). With the implamentation >f SNAP, the éapability will

exist to extend this IRM concept to the "total ship."
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Strict quidelines for infornation handling have <o o=
developed just as for the mors tangibls r=sources of acnay,
people, and material because ths fast-paced, dynamic envi-
ronment characterizel by complsx tachnological advarnces have
created what Forest 4. Horton; Jr. terms an "information
explosion.” [{7: 1]} Jn the other hand, "+hs demand for Ja+a,
like the d2mand for 3isllars, or pdeople, or supplies, or
office space, tends t> exceed supply."™ [7: 22] How thsr can

- -,

the "iaformation expi>>sion' bs 31 pzcbiem whan thszorstic

m

the demand f£or +his iaformation a2xceeds the supply? The

answer lies in the effect that information has 21 3r organi-
zation or manager. The greater ths quantity of relevant

information that an >rganizatiol >r manager can acqguirs, <%hs

better the chance that uncertaiity surroundiag the organiza-

33
w

1222 to*al certainty is ganec-

(V2]

tion or manager is rajuced.

ally regarded as iapdssible, thz demand for information

[

needed *o reduce asxisting unczrtainty will 3lwzys excesdi
what is available. 3I>wevar, rzlavant infocrmation is los=< in
a forest of irrelevant or margiially useful information;
i.e., "the qlut of marginally r2lsvant informa*iorn is clog-
girg our communications chann2ls and thersby preventing
useful information from reachiny 2ur decision-makers....:i<
is (therefore) necassary to maximize the 2ffeciiveness and
efficiency dealing with the usz of the information

resource." [7: 2, 22]
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The development of SNAP can b= corsidsred a sigrnificzan<
indicator that the marginal information handling capabii.~
ties in the Navy are affecting its performance to a high
degree. Therefore, information should be aanagei in ¢hae
context of a resourcz managem2nt discipline wherain
Pa resource can be thought of 2s something observalblz which
can be categorized. A resource is something usable, a3t

only for its original purpose, but extending to a ™uzpd

(0]

a
beyond the original s1e. Finallv, a resource “o be maniged
must be collectabls and not dispsrsed within the crganiza-
tiorn. Manpagement of 1 resourz:z 223ans that opportunities
exist “o0 conserve thaz resourcs, t> attend t> the efficizncy
and effectiveness 2f use of thas rssource aaid to iook for a
paycff in the procfits of the a>ryanizatiorn through the 2f7ec-
tive u“ilization of the rasourc: i1<tself."™ “3: 41] Usiag
this frame of refsreace when iuplzmenting S¥NAP will snable
the ben2fits of autorz“ion %5 =2¢xtend beyond the predeter-

mined requirements to the arena of managemant decisions.

The iritial st2p in using taz IEM concept is under-
standing the natur2 of information: "data can be defined as
unevaluated raw facts, while information may be =hcught of
as evaluated data, that is, facts which have been inter-
preted in scme manaer so as t> jive them more value +han
they had in the natural state,"” {7: 2] Viazwed as an oryani-

zatlional ressurce, iaformation is conceptually similar to
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19

er, traditional, r

W

sources ({.=., money, pecpie, 2ni
material) because it has valus (in terms of time, manpdower,
etc.), and it has gualities (2.3., time of availabili:y,
accuracy, method of iisplay, =2t=.) which can be cecn“roliad.
{9: u43-44]1 Additionally, manz3yars continually £ind tham-
selves asking the san2 tyse of Jusstions about infcrmation
as they do about the sther orgaiizational rassources: "“What

infcrmation will I n224? When #3111 T need it? How acsirate

masS*t 1% be? TIn wha* foarm will 1+ he mest 1seful o me? How

shall I organize this informatisn?" [9: 4671 T2 answer these
questions, mnaragem2nt of th2 infsrcmation ra2soucce must be
"concerned with th2 p>licies and procedures waich govern the
processing and movema2nt of ianforaation - such facters as <he
structure of the Ifaforma=ion, I:s ccn-ert and make-up, i<s

- ~ -~
ty 2a2d =z¢cessi-

completeness and asthantizity, 1¢s availabil
bilizy, its timeliness and accuracy, and s> on." [10: 7]
Anc*ther way to grasp the ijsa of information as a resource
is by using an analojy of 2 mia=zral rescurzs like coal.
Coal: [7: 41-42]

e has an acquisition cost;

e comes in several differsnt jrades, sorz harder aznd
more expensive to min2 than others;

e comes in various degraes of purity:
o must be refined ind procasssz2i to enhanzz its valae;

e passes through miny hands from point of acquisition
+o poin* of use;

24




e has many synthstics ¢o compz+z with - some chsapzr,
sSQome M0T2 exvensive;
e can be tought anj process2d in its raw material fecrn

and thus integratad vertically, or can be bough= in
more refined and processel faras; and

e is subject to th2 valae ajdz3 prirciple3 &zt each
stage in its lif2 cycle; ani transfer pricing prin-

ciples and technijues can bz applied as it moves
along i+s path froa asquisition to usa.

The nex* step is to establish a management function
whose purpose is to "jefine, m=sasure, package, manage,
utiiize, and dispose of that (iaformationr) cressource
acccerding to prescribz2d priccipies and practices.™ (7: 43]

=

Sirce IRY smphasizes centrzliz:l management of Informazion

w

to erhance the operations of tas total orgaaization, i+ 1

n

evident tha< coordination across osrganizational lines is

required to support the IRM =fforct. Aboard MNavy ships, SYAPD

1]

ystems will provii2 3a c¢ommon iznominator 2aong the various
depertments because tae computers will be the central f2pc-
sitory for machine r2adable dati used by =ach Jeparinmenz.
However, the IRM couc2pt sonczras the inforamaticon iiself,

not the processing of informati>n; 2nd sinces *he irnforama*ion

—— ——

I"The value adied concept of information car be under-
stood by categorizingy informatisn into different categories:
7 information for oparation, 2/ information which enhances
cperation and 3) iafrrmation f5: decision-making. Basi:z
company information =-olle-ted £5r operatisnal creasons
achieves a value aid2d status wh2n it is also used in
decision-making procasses. Ipformaticon gathered which
enhances operations can achievs m>re value when Zurther
processed and combin2l with r=laited information." (8: 42)]
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needs will be definei for ths to>tal orgarnizatio

a4

1

.
(Y

ol

responsibility of IRY would havs ¢o be not at tha D

§B

<3
Processingy (DP) center, but rather at the aanagemerLt lavel
above +tne despartmentil 1level, i.2., *he Exzcutive Officer.
Witk IRM responsibilities at th:s Executive Officer laval <4wo
impertant criteria ar2 met. Ficrst, involva2ment and suppor:
by top management will be ccontinual. Secondly, “he respon-
sibili*ies of ccoriina+irng info-mation £lows an ensurinag
the* iznformation policies “ruly bersfit “hs whole organizz-
tion are separated £rom the rasponsibilitiss surrounding ths
mechanics of processing efficisat and reliable da+ta. Th:2
Executive Officer, 25 the "boss" over all departments, will
sigr off on just how infcrmation is to be used aboard ship
(vith =he concurrencz of the Zomnanding Officer, of course).

The results are that 20liziss azs implementad z2nd enforzed

Dby top management; ani <that sugysstions, conflic<s, 2%c. ar

m

processed up the chaia of comaaad rather than across dapart-

mental lines through “he 2P c=nt=ar.

The third step is to develop necessary policies, proce-
dures, and systems ra3juir2d to properly manage the iLaforma-
tior resource. Thesz policies, procedures, and systems
should be publishei, disseminatzd within the orgaznization,
and include at least the following: [11: 58]

e Statement of overall obj2ctives relating to the
overall company ob jectives and goals.
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o Yew organiza+iornal s<ruc=ar: and rasoonsibilisizs of

key personnel.

e Polici=2s and proza2durss fzr asnitoring, cootreol
coordinating, 2nl1 managing >f different activitc

14 p

e Mechanism for idantificatioar and implaasntatior of
new raquiraments.

e Mechanism for fe3iback from the user coamunis
regarding the affactivenaess of differaat activities.

e Mechanism for kezping exscutive manag2mant infcrmed
about the develddaents (succasses and failaures) in
*he infermation processing 3ad hardling envicorment.

e Mechanism for insorporatiay iaprovemencs in any or
all of the above mention2i policies and procadures
to achieve *he staited obj2ctives on an osn-goin
basis,

Ir summary, the IXM concept viaws infarmation as an
orcanizatioml resd>urce (2lcng ¢ith mern, people, and
ma~erial), +he valu2 of which li=s in its ase by managsaant

to make sound decisisas. Th2 % ingredisne t2 develop =his

w
~

rescurce 1s the ability of each manager to determire ths
relevant information needad %2> 32t his/her job done.

Through the l=zadership of ths I "executive," data "litter®
vill be eliminated ani the information neeis of the indi-
vidual managers will be integrazed to benefit nct conly them-
selves but also the 2ntire oryaaization: "IRM is another way
to think systematicall; about th2 organization and its
objectives., 1IRM seeks to identify the comacn pat+terns of

information that exist in the 5-ganiza*ion, ¢0o integrata

these varied patterns across th: *otal organization into a
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ccherent whele, and t> provids jauidance in the form %
stardards and convzations o mac2 +<he best us2 of infarna-

tion owned by the sryanization." ([9: 46]
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A. DESCRIPTION

The essential managemsnt t2521 compa+ible with the IRH
corcept is the Data Dictionary System (DDS).* A DDS can be
ccnsidered a "repository of information about +the defini-
tion, struct*ture, ard asage of 3i:1:ta, It do2s not contain <he
actual data itself....the da-3 lic-ionary contains the nane
of each data type (cla2mernt), its Jdzfirition (size and =yce),
wher2 and hew it's us2d4, and its celationship to o+her
da<a.”" [ 12: 129) This "data 2b>ut data”™ sontained In a DIDS

is termed "meta ¢data." By autsomating “he management of

-~

eiini<ions on whith syszams ar

w

puil«, optimizaticn of ja+a
stardardiza+ion and zontzol can bz realizsd, resulting in
improved DP productivity and system -eliability.
Additionally, headichzs associatzd with <rajitional dscumen-
tation strategies, arl which plague both 2a applications
environment and a 3lata base 2avironment, can be cursd. Ths

problems with traditisnal 2ocum2ntation s%trategiss can be
g

summarized as follows: {13: 37]

s§ithin the contex*t of this paper, a DDS also incluieas
those systems termed Jictionary/directory (D/D), Data
Dic*ionary/Directorcy (DD/D), 201 Data Elemsnt Dictionary
(DED) .
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e Mzragszanant ~f Iocamerntation is largely a manual
process which is separated from 2vents or changes
nccurcing wi<hin the sourcz 5r obiect cade of +the
applications systams it dsscribes.

e There is no automatic guaraatss that =2xistirg docu-
mentaticn is up-t>-date, syachronized with executing
system confiqgurations, or accurate in r2presenting
the data and systam rasourcas of the (organization).

e Maraging and mo+*ivating th2 pursuit of somprehensivs
documen+ation is a difficul: 2nd time-consuming

affair.

e For a number of r2asons, th2 reosultirg aatarial nay
be 2if€ficul% t5> 13e or in2ifactive in m=zating +he
dyrnamic needs 3f the (organizition). deai guestions
arise about the aathenticlty of the infarmaticn it

contains.

A DDS espouses cantralization and standardization of
data. Therefore, it ties in zlosely with IRM (Chapter I)
and DBMS (discussei i1a <he nsx: chapter). Howsver, 2 DDS is
also well-suaited f5c an applicazicans environmernt. 2zoblans
with an applications approach (2.3., da*ta radandarncy,
urchangeability, inflaxibility, 2tc.S) st=1 f-om decentral-
ized ownership and cioatrol 5% 33i-a and applications proz-
cessing. However, a 0DS deals with data dz2finitions, no+
data or applications. Therefora, a DDS's centralized 3ata
management approach t> data dafinitions will halp alleviate
these problems of th2 applicatisas apprcach by aiding "ia

the collection, standardization, an disseaination of

SThe disadvantag2as of an applications apprsach are
discussed in more ietail in in Chaptar IV,

k)




dai

th
)

informa+tion rela*tive to th

1N

farent apvolica-ions

n

y

1]
W

Mo
The use of a DDS will heip =nforce the development staniards
concerning data itam naming, usage, and c2ling....The infor-
mation contained witain a data dictionary may be used by

alacst everyone conn2>t2d with 1 sof+ware systam. A p2

b ]

son
can locate informatisa neaded t> learn absut a systenm, 2
component of the systzm, >r a particular data itsm within 2

system." 7 14;: 3]

Meta data is physically stoz2d4 in a data base. A DDS

cax be cosidered to zonsist of td4o parz<s: 3 Zigtionazy ind 2

directory. The dictionary coamprises thoss 3ata defini-ions

gererated from the m2ta data, ani which ar2 applied t>

various appiicatiosas. Ths 3dirc

w

story pertaits applicatisns “o
access the stored metry data withour requiring knowledge of
thelr phyéical locatisns 27 chartac*eristics. Thus, *h2
directory is used to 2nhance thz versatility of the
dictionary, erabling - he DDS *> perform *hs following
functions: [14: 3-4)

e Record keeping. The (DDSt #ill documeat all of th2
dat3z items in on2 or acre ajlplica%iorns systems. An
objective of the Iocumentation is to datermine
common data elazmsnts ard reiuce redundancy of data
within the application systzm. Additionally, tkis
record keeping will aid in systea enhaacement and
correctiosn, as w2ll as syst2a documentation.

e Cross Referencs. The (DDS) w#ill maintain a useful
cross-referenca between thz 2ntities contained in
it. A cross-refarence will be xept between data
elements, synonyas of elemsats, prograas, reports,
f£iles, records, and users.
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Ipdexing. Indzxiag oroviiss a means > relate woris
to th2ir Jefinizidons. Thsy can either be irdexed oy
key words (e.g., 2 KWIC Ind2x) or by standardized
indexing terms (2.9., 3 KiOZ Index).

Standardization 2ad Coptral. The DBA (Data Base
Administrator) can exarciss management control ovar
all the data eleaz2nts in th2 related applicaticn
systems. Por 2xaaple, th2 DBA can institu+e a
procedure to raviaw all data items for redundarncy
and conformanc2 t> standards prior to theirx
implementation in the applization syst=ams.

A DDS, by its ability to psrform the above functions

me-a da*=a, can pcoduce a Tsilzol

W

diczionazy tkhat 1is

o

capable of answering juestions 3>sed by ths IRM managar

ass

+hree objec*ives: [ 15

(12: 129]

What kind of valiiity tests have been applied ¢
*his jata +ype?

Who is aushcrized te apa+tz i+?

Wnat modules, proyrams, and systems usa this da%a
typ2?

What are the valil zanges >f values £or this data?
What security levzl I3 applizd?
Who is allowed t> access thz Ja+%a?

By what other nan2s is tha 1ata +type kaowan ia
vacious applications a2nviroaamsnts?

In what rsports ices this data type appear?

What is the input source for this daxa type?

In order to answ2r tha abov2 guestions, a DDS aiams 2

283 ]

Tha (DDS) provilss an inven-

Inveptory NMajaisaznt. !
that comprise the r2ssurcs and »f

tory of the data

32
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“he proarams, transactions, and scre=ns used *o
access the sourc2. The invantory includes names,
definitions, locations, storage formats, sizes, anid
ctter characteristics. With this repository of
information, staniards for i1amss, accsss, storage,
security, and validation caa be implemented and
enforced more sasily.

e Cost -ortrol. A (DDSy helps :o contrsl the costs of
developing and maintainingy zomputer-based applica-
tions. A (DDS) =an proviis an accurat2 ard complets
library of data ji=2finitions for use both in applica-
tion programs ani in cannzi program g=zazrators such
as report writsrs and juery proacessors. Yain+enanczsz
efforts can alsc e ficilitatzd through use of
Teports generzt=23 by the (DIS) tha*® halp %92 nr=dice
the effects of change in on2 part of a1 infermation
system on other osarts of thz system.

Resiliercy. A DDS improves the resiliancy c¢£ <he

data resource to changes ian the data processing

environment. Achievenent >f data indzpendence fronm
the characteristics of a particular hardware arni
software environn2nt 11lows the informatioa rcesourc:
+o adap* to changing raquirzmsnts.

Be CLASSIFICATION

A DDS may be classifiad in sns of *wc ways. Ore classi-
fication is by +the capability of +the DDS tz proviie data
entry descripticns t> other s>ftware. In this contsx%, <zhe
DDS can be said to bz passive or active. With a passive
DDS, the da+a entry dascriptions will exist within the DDS
and other software (i.e., COBOL programs) o>n an indepeniant
basis. Therefore, changes in ta2 DDS 4o nd>t automatically
resul:t in ccrresponding chany2s ia the software containing
the appropriate entity descriptions, and sxacution of appli-

cations programs 42 213t include automatic checking wi%h <he
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W
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DDE £cz corractrness of da

itself Joss nct cor+trol d2finitiosnsg oFf +hs srganizatizonts

data. It rather woulil be th2 primary reference used to

control the definitions manually. {16: 6-7)

Oon the other hani, an activs DDS is “h2 only source for
data descriptions as21 in othar orocessing compoansarnts such

as compilers, assemblars, and D34Ss. Enforcemesnt of 43

o

a
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starlards 271 usags t“aTongholt th: soTaniz
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tibns, and changes t> appropriatz softwazse using da+a
descriptions that arz changed ia *he DDS, 3re accomplish=zgd
autcmatically by the JDS inst:3i of manually. As an
example, an active DD3, using dic+ionary informa*ion ani
parame+ers suppliei ia the job stream, could prcduce the
DATA DIVISION for any COBJL prcyram wizhout manual iatzcven-
+ior. The porticn of +*he prograa produced by <he DDS will
be Interspersed with the res< 5f “he sourcs program when the
program is compiled. Additionally, if ths DATA DIVISION was
produced marmally, it would bz 2ua+oma+ically verified by <%hs

DDS before program exa2cution. [15: 7]

The second classification >f 2 DDS is according <o i<s
dependencz on other s3> ftware f£5r implementiang i*s func:ions.
In this respect, the J)DS may b2 f2rmed stand-alone o- iapen-
dent. A stand-aloa2 DDS is s2lf-contained. I%ts functions

are performed without relying >1 any other jensral purpose

34
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A DDS that is designed +o oparate in conjunction wizh
another general purpy>se softwar2 system such as a DBMS is a

dependent DDS. This type 2f 203

2]
1w

gquires the facilitiss of

ul

[(}
a8

the gerneral purpose s>ftwars syst (e.9., DBMS) ir ords:c *=9o
perform DDS functions. [15: 7] TIhis “ype >f DDS can b2 said

#c be an "in-line" DDP3, 2nd it is

=

d with 3

Q

ene

(b}

E

lv u

n
1]

DBMS. Essentially, this in-lin2 D an 2labora+ion o2f an

o
(%]
1+
in

active DDS in that *th2 DBMS dirzccory servas as <he dicesc-
tory for both the DD5 (for data definitions) and the DBMS
(for the osbidect data request=23 2y the ussr applica*ion).

{13: 42

C. SUMMARY OF BENZFrITS.

In summary, a DDS can be z21sidered "2 singla, anthori-
+ative source of infarmation 2n 32:a elements, their ussz,
and their organization and form:t., It is 2 way of aoni-
toring and controlliajy data resd>urces without actually inte-
grating and centralizing the 3jata itself. Iastead,
infocrma%ion on data is integrat2d4 and centralized in a
sirgle file." [ 17: 32] The centralization and s+andardiza-
tion themes of a DDS makes it vary compatable with IRM as

well as providing ths followiny benefits: 716: 8]
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¢ 3e%+ter c¢cntrci of <he orgaalzatzions' 3ata rescurcsas
through imprevsd (i.e., c2ntralized, rigorous, and
standar dized) Jata defini-isns, da*a handlirng =224

data collection proceiuress.

e Improved transportability o5f 3ata and ssfiwars
between computing environazats through standardized
da*a and data definitiomns.

e Improved documentation for 3ata bases, programs and
Systems.

e Auomat ic compilation of 1ata definitions to be
inciuded in appiica*ion projyrams or ip DBMS data
base isfinitions.

e Increased security aad 2ac23ss con=rel for- <hz daza
base =2nvironment.

e Effective aid to sof“warc2 dz2vszlopment, 2o0difica=ion,
and maintenance through configuration management of
system components of iata 21231 programs.

e Increased ccst-2ffective 1
+ha system deveslopment 1if

2

resourc=2s *hroughout
le.

w n

of
syc

The bznefits 9% a DD

[¢7]

dirzcly impact six mzjo- ussr
grzoups: [15: 289]

e Data administratacs, who us2 the sys*sm as a major
+ool for inventorying the dawa resourcs, imple-
men+ing standards, ani desiyning, mornitosriang, and
restructur:ng Jata bases.

e Application persoanel, who use the systzm to reduc2
program coding efforts, to s<ore the dssign of
evolving systems and to supoort ainalysis of systenm
changes.

e Operations staff,- who retriave information about
fobs from the (DD3).

e Data processing minagement, whdo receivas high-1level
impact and summacy repor*s ibout data usage from the
(DDS) .

e End-users, who obtain descriptions of their da<a
views £rom +he (DOS).

e Auditors, who 2xamine and obtain data 2ascriptioans
for use in auditing softwar:.
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A. PROBLEMS WITH TRADITIONAL FILE MANAGZMENT

As stated previously the traditional file meanagemant, or
appiications approaca, is function-(i.e., fils) orientei.
Data reguired by a pacticular a’plications program (or s=t

-
Q

I

Q
5
&

Oof &ppiicat ions) are organizsi ian files Dbaszd
requirement € of ths particular orogram(s). Th2 objectivs ip
this organization is op+timizatis>a of program p=rformancs
rather than the inforaa+ion usz 2f the data ccntant 2f the
files. Thus, *he resualt of function-orientzd £f£iles is the
iimita+tion of data, waich is praobz2bly commdn %5 othec appli-
cations, to the reala of only

zr+ain applizaticpns. 1In

=)

Q1

[o N
th
o
a)
=
n
W

order ior files, containing Jdata that is collacte
by a par*icular application, to be used by another applica-
tion, it is necessary to proczsss <he files into a diffsrent
form or format requirad by th2 1iditional applicazions.

[18: 1-1]

The use of a function-oriented approach leads *o the
creation of several 12 jor problszas. [19: 9-10] The fizs<«
major problem is data p=2dundapsy. Re-procsssing of da*ta
leads to the occuranz2 of the same da*a “ype(s) in several

different places. With the sam2 data being stored in
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cies increases, which in turn iavscts da+3 inctegrisvs i.a,,

be in different statas of updatz at the sane time. Th2

results will be conflicting r2pd>cts and loss of credibilit
by users who must usz this inconsistent data to make deci-
sions. Additiorally, redundant data takes up more starage

space in the computsr systsam.

The seccnd disadvantage of traiitional file managemant

surfaces when changes to 3 £ils: system have “o0 b2 nade. IZ

[

the daza format in 3 £ile must b2 changed f>r some r=2ason,
then all of the apolications progyrams whizh use +that file
must be l1ldcated anl changed z2tcociingly. Zonversely, 1f the

is u

w

-

[a i

.»A

vaiue of 2 data typz L1 ons dat2i, *hen all files

g

ccntainingy <hat data type must bs locat=2d and updated.
Similar location and verificatisn actions aust also be
performed fer additions and dszlztions of data types.
Therefore i+ is quits possiblz tha< a *rivial changs to> one
area of the system caal cause a chain zeaction of changes in
other parts of the system. Th2s53 changes will be costly in

terms of time and personn2l.®

8This could be a considerable disadvantage with SNAP
since one of the projram constriaiats is that no additional
shipboard personnel are to b2 ra2juirsd %o >perate the
computer system.
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T},e nayg= "‘Eaiva“""fc e el :.,c,.,—.:.n-:r—.'/ LR el Bok S
e nex= Als nt37z 1s thz ifaconsinziang inconpa
adility of data/cutput. 43 4z 13+a in ezsh func=ionszl aras

is defined, differznt naming coaventions may be used (=.g.,
SSAN, SSN, SOC-SEC, 2tc. for social security number).
Inconsistent namingy conveations wili <end ¢o2 confuse ussrs

who are unfamiliar with cesrtain ¢ entations of a data

w

pre

n

item. Since programa=2rs pnaintaipning “he systems nmust also

deal with this typ2 o>f data, coafusion could lezd +«o 2

W

lays

in developing applications to £it new usar requicement

[*]

Furthermore, as data between sinilar sys*ems beccme mors

diverse in their d2finitions 211 represantaticns, ou%tpu

ot

could bscome totally incoampatable. [14: 2]

A fourth major roadblock is tha2 infl=xibility c¢I th:
apclica<ions approach. A pr=avalan< Yavy saying is "Stay

Flexible," meaning that most day-to-day opsrazions ace chac-
acterized by urexpsct2d problizms and situiations which
Tequir2 immediate attantion. If decisions rcegarding thase
unexpected situations are to b2 a1ided by computer generace
irpformation using trali+isnal £ils managemsn: methods, the
user will quickly £inl out that 3a+a i<ems zanno% be
re-grouped to fit an 3d hd>c r=qisst without firs= composing
a complete applications prograiz and/or a n3w set of files.
Although the data may exist, infarma*ion cannot be provided
in a *imely, efficient manner tha*t can satisfy the user.
This situation can b2 colorfully 22scribed by the adage
"water water everywha2rce; but n>t 2 drop *o 3rink."
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B. DBMS OVERCOMES FILE-ORIENIEZ) LIMITATIONS

It can ke deducei from %h2 1o0ve discussion *la= =z
ile-oriented systam would be adsjuate under the follcwiag
corditions: [ 18: 1-3]

e Limited scope >f nanagsment information capabili+
desired.

e High =2xpectatioson that succa
file system will satisfy th
3

QO

ssful achisvament 2f <th2
s needs cf tke organriza-

*ion for a relazively lony p=2riod of tiame (5 <0 10
ysars) .

e Use of a relativaly small vdolume of dat3 with liztle
growth anticipatai.

e Ixpecta*ion of little or no ased Zor rszdurndancy in
the types of data being usz1i.

The static enviroraeat depictzi by the abovs cornditions Aces
nct balance the SNAP requiremsnts of develdping 2 compater

system t©5 meet <is CSlas<antl

£

A

Yo}

an

ch

i

3

agd

administrative requirz2ments imnpd>szd on the Flae+.

Data base manajem2ant systsms (DBMS3) 2rs mor2 adsqua<ely
suited o meet the caallenge of the Navy's administrative
requirement s because a DBYS :1s 3ata-orientzd rather than
furction-oriented. This =znables +he DBMS to in%egrate Ia+a
ir a manner which 2nables multipla users t> view =he saa2
data in different frames >f rafa2rence without having ¢o
create dedica*ed filas or applizations programs. In other
words, "the data bas2 is designz3 for generality, for f£lexi-
bility, and 2x*tensibility, both in *he design cf the various
records and in “he files tha+ it includes.™ [ 18; 1-2]
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Many problems =xis«ing in %he applications apprcach 22
overcome by the DBMS -~haractaristic of ceptralization 2%
data. First, centralized data 2linmirpates dzta redundizicy.”?

With "harmful" data r2dunizncy 2liminated considerable
savings in storage spac2 is possible. Cost saviags are alsc
realized in %“he updating or molifying of tha da*a base
because updates or md>iifizatisns would only have “c be Ione

once. Finally, data centralization results ia =conomias of

n

scals:

e "One person working full tims on data problsms can
be more efficieat “han twaaty vecple working one-
tWentieth of thzirc <time on th2 probi-azs." [21: 4]

e The existerce of >nly on2 21ta base processing
system interactiny directly with *he iata base
"implies that th2 logical 20d physical struc+ture of
+he data base, bizkup, s=zcurizy (and privacy), estc.
are urnder scome form of c2atcal con+rol. Kather <=aacn
spreading money 22nd effort 2zross nultiplis £-ag-
mentel Ziles, attantion can bes focussi on the singls
common data base.® [22: 135] This means +tha= "mers
money and aralyst *ime can 22 spern*t laproving *he
da<a bass precassing syst2a *than could bhe spent on
any singlse £ils processiry sys:zam."™ [271: 4]

n

A szcond major b=saefit of a DBMS is “h=z existence of

£
logical and physical data indap2alsnce. GLogical da*a

?This is notr entirely tru2. James Martin states that
"in reality some m2asir2 >f reiandarcy exists irn many daza
bases in order to 3iv2 improvad access tim2s or simpler
addressing methods. 3ome recd>ris are duplicated ¢o provide
the capability to rezsver from iccidental loss of édata.
There is a tradeoff bstween nd>ncr23iundancy and other desic-
able criteria, and so it would bz better t> use +the phrase
fcentrollied redundancy' or minimal redundaacy, or say that a
waell-designed data base removes 'harmful' r=dundancy.”
(20: 23]
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th

irdeperdence means that "the ovarall logizal striucture 2
the da*a may be chanyzd with2it changirqg the applicazion
programs. (The changss must not, of course, remove ary 5%
the data the application prograas use.)" 2): 30] Physical
data independsnce meals that "ths physical layout and the
organization of thz 3ata may be changed-withcut changing
either the cverall 1l>3yical structure of ths data cor =hs2

applications programs." [20: 3)] The logical arné physical

fo l)

th

da+a indzpendzsnce provided bv a DEMS is necessarv if +hsz

-+

organization is to consider 3ata, and the information
derived from data, as resourca2s ({zs supportzd by =<he IRM
concept), With 1lo3yizal and ohysical data independence users

are allowed to creat2 multipla logical vizws of a singls

re

representa<ion of thz dataz. Ia the context of IRM, ussrs

iy
th
O
t
=
0
th
i
0O
=3

are able 2o generate informatioz Iin a wvariziy ¢
«he same da<+a. Thus, each ussr 3dces not have *o creat:
separa*e applications pregrams 3nd corresponding f£ilas
because the DBMS is able to re-lefine the 3ata structurss
acccrding to the requirements of =2ach appliza<ion.
Additionally, chanjes to the 3data itself and to +the apolica-
tions using the data nay be accoaplished saparately with no

effect upon each othar.

With users only consideriang their own logical view of
the da*a, they do not have to w>irry about the 3jata's phys-

ical repr2sentation, 10r about i1>5v subsequant changes in +he

42




w0

physical da+a base will affect thsir prcgrams. A DBMS uses
complex data structuras ¢> repressnt <he different logizal
views of the users; bu% since ths users nesd not werry about
these complex physicil repressn:titions, navigation zhrsugh
the 3data base is easy (from thes user/programmer point of

view) because it is accomplish=3 by ths DBYS and not by <he

program d=2veloped by the user.

. Anothsr significaat banefit 2f£ the DBMS is its

[

1h2¢

query capapility, which is bas23 cn logical and physical

data independence 2anl the dyramic inteqration of data. 3y
use of a bhigh level jiery lanja2ge, unanticipated requssts
fcr informa*ion can b2 handl2d oy “he DBMS withou* =he as2d

th

oI programming besaiase view 1z2fipi=ion ani nevigaziorn
thrcugh the data basz are accomdlished bv the DBMS, not the
user. Therefore, tinsly inforaztion cetroisval or report
genera=ion is possibla op an 33 hoc basis., This guick
access to information not only inproves <hz Juali+y of a
manager's unanticipatad dacisinas, but als> programmer
produc+ivity by ke2piag systems programmers from beiag inun-
dated with zequests for newv applications inil modifications

to existing applicatiosns,

I~ can also be noted, in th2 case of 5NAP, that %he use
of minicomputers also provides i1n inherent advantage in data

base processing becauase "since their incepticn minicompuczers
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have zlways teern oriznted =o th2 o2n-line interactive
ervircnment, (and) data bases opzr2tions also> <2nd 22 nz
oriented to the on-linze interactive environment....
Obviously, if the hardwars architzcture and the oparatiag
software is interactive, then iiteractive iata base opsra-
tions are a natural fanction for the minicoamputer. It can
be gerneralized that it is easisr to run batch operations cn
ar interactive systea than it 215 o make 2 bazch sys+em zun

irteractive applications." [23: SP/26]

In summary, the i1ser-osriesnt:d data approach »f 2 DBAS
yields advantages to management in the ne2l for fewer
personn2l; and in faster, mor2 iaproved responses *c¢ infor-
matlon requirements, 2spezially “hose +that i-s unaptici-

pazed., Finally, f=w infcrma+iz1 systems used ia zxecusiv

§or
(1]

decision-making arz iamure from n2w and changing requirs-
ments. A DBMS proviiss the fl2cibility to respond to
changes in a timely f£ashion by sesparating thes user fron +he
data and by enabling 2 variety of data relationships to be

corstructed to conform to diffarant user views.

C. SURVEY PINPOINTS DBMS ADVANTASGES

A survey conduct2l by Gabriz2lle and John Wiorkowski of
27 different computer user sita2s utiliziny a variety of

commercial [CBMSs projuced the r2sults shown in FPigures 2, 3,
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4, ard S. [ 4] Trhs 1ser sites involved Irnzludsd
representatives of iiiustry, govsrcnment, siucatior and
research, and several miscellanszdus others. Seventeen sites
had their DBMS installed for at lzast ons ysar. The o%her
ten wer2 newcomers. T'he advantajgss and disadvantages of
DBMSs listed in Pigur2s 2, 3, 4, 3and S werz rated on a scale
of 1 £to 5, with 5 beiag the most impor+tant and 1 being the
least important. Savaral impor:tant conclusions were darived

-y o~
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4% DZ*3s3:
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which correspond wizh +ths atcv

1. Data independsnc2 was ratzi mos< important. "The
users stated thit +¢hs daca srganiza«iszx is +c-ans-
parent %o the prograamers, that data iIs ramcved
from the programs, and th=cr2 is increased ease ia
programming both during iava2lopmenrnt ani during
mainterance of an applicatisn using a DBMS.

"As data indapendencs iaicre
costs and costs >f adding applicatiors should aand
do ircrease. Prospectivz J)BAS users can indeed
anticipat2 a jscv=sasz in thasse cosits.* [20: 109]

2. Data Integrity: "Sevaral us3cs commented that end
users really 1ok at “he data now as compar=4 to
the application's voluminous reporis orior to DBMS.
The 2nd user will call aboit an error and a cocrrec-
tion can be mads immediataly.™ [24: 113] This
immediate corre=tion capability is possible through
data centralization in 1 D34S environasnt.

3. Two-thirds of ta2 users sucveyed (18) were on-line.
The average rating of thas2 18 users as %3 =zhe
on-line benefics was 4.4 (3s opposed to> the 4.0
average rating listel in FPliyuze 2 whizh includes
the 9 users who'vere not on-line). Raferring to
Pigure 2 it can be ss2en that the 4.4 rating of
on-line benefi%s from on-lin2 users is esqual to the
4.4 rating given to the 15s3% important benefit,
data independensz2. Various rssponses by the users
included:"'being on-lins is the most important
advantage of DBMS'; 'on-lin2 contributes greatly t>
the advantage of *the data base approacht'; ‘'ease of
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[et]

programming on-iine'; etz." [24: 110] This "closs-
nesst* In tihe fatings is l:;i:al sinc: Ia%a indszgzn-
dence (physical and logizal) is requirzd to
jmpiement on-iin2 interactive qusry capabilizies.

Ad hoc guery capability t> handle uraanticipated
Tequests Tequiras on-lin= >apabilitiss, Regardinag
the handling of ananticipated requests, the survey
revealed that "the online us=2rs had 2 sigrnificantly
higher increase (3.2) coapared to the sff-line
users' increas2 (1.4 . Th2 on-line us=rs also
believed that %a2 information receivz2i from the
application on DBMS #as cd>31siderably aore useful
(3.1 *o end usecs in tha2ir 3aily activities than
the off~line asars did (1.4)."™ [24: 110]
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One-thira of ths users resoorded that the DBMS

laced mere thir ome appllication, Additicnally,
o net users statzd that ipplicaticans files had been
raduzed in numbsr and that saveral systems +that hai
previousliy bezn 3isjoint w2r=2 integrata2d in <%he
DBMS environment.

Finallv, c¢cmparisons of Pijuzszs 2 and 3 with
Figures 4 and 5 ceveal “ha: “he benefits with the
lcwest ratings ware pors iapor*ant t> the srganiza-
2ion ttan <he highest ra<=2i 3isadvant23yss. The
cenclusion drawa is tha® 2312 advan+vages far cuzway
the disadvantages, 2ni <hat ths disalvinitagas ace

not unmanageabia.
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Advantage Impcrtazce

Data Independence

Date Intejyrity

On-line penefits
Centralizsd con*rsl
Ease and flexibility in

o =

w & -
® 8 o @
@®W O wE

restructuring and naintainiag data 3.7
Reduct ion in data reldundancy 3.6
Inteqrated vs. indap2ndent applications 3.5
Quick handling of unanticipated rzquests 3.5
Programmers not havipgy to know

physical structure 3.5
Security aad Privacy 3.1

trangely, *he data d1se ccnc2pt is sc¢ tightly linked wi<h
seing 2n=linz 4hat "on-line banzflizz? azozits? =z o=z onadocs

advantage of DBMS.

How Users Rate the Importinca of DBAS Advantages
(o0 a scals 2f 1 to 95)

Pigura 2 7T24: 110]
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Advantage realized 3ain or (Redacticn)

Data Independesnce 3.2
Pata Integrity 2.5
Centralizad control 2.3

Ease and flexibility in

restructuring and maintaining data 2
Reduction in data reluandancy (1
Integrated vs., indsp2ndent applications 2
Quick handling of unanticipated requests 2
Programmers not having to know

physical structure 2
Security and Privacy 1

Other change

Mainterance costs (0.7)
Cost of adding applications (1.7)
Ability to backup anl recovsr 2.2
Number of characters storzd
Timliness of informa%tion
Usefulness ¢« information

OO
ur oy

Some changes realizel with ths installatioa of a data

ba se
management system ar2 acitually 3at directiy relat=24d %o iz.
Many ussrs claimed, £>r instancs, +hat backap ari T2ccovaly
was made more difficult by th2 installation 2f a DBMS; =hs
gain in rscoeverability ac*uaTIY same from rtheir being fo:zced

into developing betta2r proceduras tc meks tie DENS avpii:
ticns wWwork.

3=

Degrees of CThaprge Aftar Installing DBMS
(>n a scal2 >f 1 to S5)

figara 3 [24: 110]
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Disadvantage Importance

Operational inefficiancy

Additional operating zost

Ccst of aiditiornal hardwaresso>ftware
Additional cost of storiny data

End user problems in the transition
Cost of the DBMS

Cost of ins+*alling DBYS

NN NIV N
s ®
O =MNO WwFW

The disaa;antages >f cunning a ja-a base maragsment systam,
including higher operating costs, were usually seen 2S less
important than the ajvantages.

How Users Rate th2 Importancs of DBMS Disadvantages
{(on a scalza >f 1 to 5)

Pigurs ¢ [24: 113]
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Disadvantage Increase

Operational ipefficia=ncy 1.1
Additional cperating zost 1.4
Cost of additional hardware/s>ftware 1.1
Additional cost of stariny data .4

Average increases in major costs and in operaticaal ipsffi-
cierncy were seen as "over 20%" 2y *the installations poli-=ad.
The low number seen f£>r the incr2s2se in data storage cdsts
is somewhat deceiving too, siaz2 nany users extended thair
applications when it #ent on DBYS and saw zasts go up by
half.

Degrees of Change Aft2r Installiang DBMS
(on a scalz >f 1 to 5)

Pigura 5 [24%: 113]




Wwith the appliczations approach to au*omation the center
of attention is on th2 procedurzs or programs upon which
da+a files are constricteld. dith =he data base approach the

center of a+tention i3 »on the 3ata itself. Since the vzlue

cf éz*a Is oroper+ioail 4o =h=2 accaracy 2f <hs d3z+=z, 321
since most data will be c2ntalizz2i wizh th:z da%a bas2

approach, i1+ £ollows t

o o

a< Ccen

LA

v Sd i b= 3
3lized definit-on 2apdi cen+trol

(4

of an organization's physical 1ita base is requizsd for 2
successful integratsl da<a basz =2nvi-onment. The IRY 2x2cu-
*ive is one side of this daz%a z3ntzol "coin." He 1s ra2spon-

sipble for int

(]
"

pretia

wy

oryarizazisnal policiss, 3oals, 228
objectives. The IRM function is s=ric+ly aon=-=echniczl :n

rature,.

Th2 t2chnical sii2 of +he data con4«rol "coin" is th2
Data Base Administrator (DBA). Th2 DBA is "a human func+-ion
with responsibility £or the dzfinition, organizazicn,
protec*ion, and efficiency of tas data bases in the data
base environment, inzluding rasponsibilizy for defining the
rules by which data is access2d and stored." ([25: 6] The
vwide range of specific responsioilities assumed by “he DBA

are listed in Figure 5. Thes2 -zgponsibilities o

rh

~he DBA




DATA BASE DESI3N

Content
Creation
Reconciling diffzrances
Dictionary/Directory
Create
Maintain
Data compression
Data classification/z>4ing
Data Integrity
Backup
Restart/recovery

DATA BASE OPERATION

DED custodian/authority
Main%ain
Add
2urge
Data base maintenance:
Irtegrity
Detect losses
Repair losses
Recovez
Access for testing
Dumpinag
Scftwars foz DED/DD
Utilicy proyrams
Tables/indexes, =tz. for
end user
Storaae
Phvsical record structure
Lcgical~-physical napping
Physical storagde dasvice
2ssignments
Security/access
Assign passwvords
Assign lock/key
Modifying passwords/kays
Logging
Ccyptograrphy
Modificat ion

Retriaval

Search strategiszs

Statistics
Access
Fraquency 92f processing
Space use
User utilization
Response time

D2sign operatiosnal proczdures
Access t> data base
Access far teszing
Interfaces
Testing sysien

MONITORING

dJuali+<y ¢f datz validizy

szrformancz

BEfficiency

Cost

Use/utilization

Szcurity/privacy

Audi=~ |

Zompliancs
Standaxzds
Procedurzs

OTHER FUNCTIONS

Liason/conaunica<ions wi=zh:
End users
Analysts/progranmers

fraining on da%a base

Zonsultant on £ile desiga

Dasign operational proczdures
Access t> data base
Access for *%esting
Interfacsas

G - D - A - D D D D P D D A A wn D S R WP D UL A WD D N G W WD Wy D - -

Fanctions 2f a Data Base Administrator {

Pigura 6

26: 185] |
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are in+terpreted to £all into £ivs major ca==2gorias: (N1 31<z2
Defini+tion and Data Bise Desijyn, (2) Administration,
(3) Op=raticns, (4) System Monitoring and Improvement, and

(5) General Support. [25: 7]

The Data Definition and Data2 Base Design function is
shared with the . IRM 2xecutivs. Th2 IRM execu<ive ensurss
that information staniards ani policies ars developed,

disseminated, and a2nforced and tha=< da<a %> be s+tored in

ot

he
data base is compatible with <thz informa<zion s=andacds 214
policies of the orgaaiza<=ion. Th= DBA ensures *that culss
for user access arz promiigtazd ind snforce2i. Inwagoisy
aspects include protasztion of tis data base agalinst iraccu-
rate, invalid, or missing da*ta, 3a1d security aspscts iaclude
protection of the 1a2%3 base £ron purposeful and ililegal

access, destruction, ot 4islocation.

The Administratisza functisn 2f the DBA ernsur2s <hat 211
+he "rules"™ are beingy follow23i; i.=2., that o-ganiza+ional,
governmant, and other pertinent directives and policies
regarding ¢ re dispositicn of th2 organization's data are
being obeyed, *hat data base sa2zurity and integrity stan-
dards are being used ia .~y-to-iay operazions, and *hat
proper documentation 2£f the data base environment (such as
the recording of procz2durass, stindards, guidelines, and data

base descriptions) is being csnduc+ed.
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Unéder @ Oper2tiosons funct-isn, +the DBA ensurss =—ha«

resourcss within ths jata base 2nvironament operats in an

efficient and effective manner. Both formal and Jocumsn

o
m
=
7]
w
[*9)

procedures f£or user acc¢ess to ti2 da*a base aust
Additionally, scheduling of computer time t> ensuce prio
use of the data base, utilizatld>a or repair of da=a bassz
componen<s, and gensrail operational use of “he daza basz
must be performed. 2Jther iamportant componants of the

Operations function include maiiz=2nance of th= DS 2nd

ensuriag that systzm cecovery, 31d securi:ty procedures a:

properly exercised and controllad.

Systam Monitoriny and Improvament 2nsures an =2£5iclise

-a bhas

w
w

level of service whila effectivaly main-aipning d
inteqgrity. Sys+tem monitoring prorcedures nzasure the

performance of both the hardwarz zad sof+wic=2 coapcnan<s

o®
h
Q
4]

the da%*a base ervironnaent. Ths DBA is responsibl

o

reviewing the results of monitosring the cozpu=sr sys=enm,
identifying difficulties and inz€ficient arzas o operat
and initiating any astivities nz22ded to iaprove the data
base enviromment. Tais activity is callad "tuning" of ¢t

da-a base.

The final functis>n, Ganeral Support, includes *he
educating of new users in the proper operiation of the ia

base, and the continaing educatiosn of presant users to
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ensure that all companernzs ar

envirormeat are effactively and properly ba2irng used. Tk

W

DBA is also the point of contact within the organiza“ion who
should keep abreast of outsidz 1a2velopments relevant t3 “he
operation and admiaistration 5f the organizatiorn's data
base(s) and DBMS. In the cas2 >f SNAP systems, the ship-
board DBA would liasd>a with ths principal shore activisy

responsible for the iirect suppor%t of the shipboard comu==r

1]
ol
w

k]
in

sys*ams, This shors 2c*ivity is5 ths YNavy Manageasn+s S
Support Office (NAVMA3SO). Undzr SNAP many functional arcea

applicazisns are bz2ing developzl by YAVMASSO Lhat ars s

o1
w

ne
dardized for use thodughout the Fleet. In a data base =avi-
rorment, strict con%rsls would 13ve t0 be implszmented wi<zh

the standardized applications s> that shipbzazd person

3
)

could rot modify =h2 applications wizthcut “he authority of
NAVMASSO. The DBA is the centril personality who can ensurs
thet use of standardized applicitions is strictly enforzcagd,
and who can maintain the necessary liason #with NASVMASSD
regarding the use of specializzi applicatisns as well as <hz

DBMS itself.

The centralized =-on+zol over Jjata aczivity (as obppposed
to just data) encompassed by th: O0BA function will resulce in
a data base =2nvironm2nt that is more error free thar ths
decentraiized environaent of th2 applicatisas approach.

Additionally, an atmdsphere of standardization will rasuls
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ard simplify the sharing of rzliable da+a 2cross organiza-
ticnal lines, Howavar, ia ordsr to realize thesa benefirts,
the DBA mus+t take on a wide varisty of responsibilizies
(Figure 6) which rsquire close and constant atteation.

Therefore the DBA should be a primary, full <ime assignment.




VI. CONCLUSIONS

The U.S. Navy is in a constant state >f growth in order
to meet its goal cof 500 ships. The result 5f this growth is
added complexity in both the zsp3rating ani aanaging of
ships. Automation with co>mpurzers has enabled newer ships
+oo s=2grp, figh+t, 223 b

At 3 3 &t - p - - &
pTonzllazd, wishout 4£hz =324

Y

human interven+ion, rasulting i1 reduced manning levels
aboard ships. The coubination >f increaszsd rlset aceivi-y
and reduced ship manaing levels has resultzd i a sever:
administrative burdien upon shipbdard persoanel which signif-
ican*ly affects ship performancs 2nd personnel mcrale and
Te*enticn. The purpose of +hz 3hipbkoard Non--=2c+ical ADP
Program is +o alleviate much 5f “his administrative burien

through the employm=ant of non-~tac4ical compu=zers.

The first requir2azent in 12vasloping any system is <o
define ths objectives., It is the premise >f this paper chat
the objectives of SNA? only aiir2ss the short term because

the intention of SNAP is to satisfy certain pre-4deteral

te ]

ad
functional needs of the Fleet; and to compensate for the

unfamiliarity and in2cxperiencs >f shipboard personnel with
“he procedures requir24 to maintain a DBMS 2nvironment in a

reliable state. The cesult is an applicatiosns approach =o
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n%, wi=h 2> pnianning >r daveicomant
beirng conliucted for =sventaal *transiticn =2 a dztz bizs znvi-
rorment., If what has alrsady bzer defined is all that will
ever be required of the SNAP systams, then the applications
approach will probably be better than the jata base
approach: "It is quit2 commor f£or a DBMS t> be used to s0lve
a particular prcblem with ths iatsntion of having ro impact
or the company. Howaver, thar2 is a dangasr *“hat using a
DBMS in this #ay can result in its use irzrz2asirg in an
uncontrolled way, >ftan resultiiy in disasterous conse-
quences." [ 27: SR/4 ] Howaver, th2 administrative enviraon-
ment in the Pleet is constantly active in that n=w
requirements are created and al-eady established requires-
merts are changed or upda=sd. &3ditionally, familiariza+ion

wi<h the S

=

AP systzms will ernc2irage their use bayond =he

scope of the pre-defined functiosnal needs.

An applications approach is a "brute £orce" method for
meeting the increased informatiosn requiresmsnts in the Fleet.
The increased capicty to preocsss data will be realized; but
the static and unchanjeable characteristics of the applica-
tions environment tenl to mak2 jata inaccurate, inconsis-
tent, or outdated bazause data: [5: ID/21]

e Is stored in diffarent focmats.

e Is often not shareable, nacassitating redundant
files.




» Is often not easily recovarable or secare,

e Usualiy has struzture ti=i 3irec+ly to progranm
logic.

The resulr wili be th2 inability to generzte the pnecessary

information for +he on-going suzcess of *h2 organiza+ion. A
move from processiag data with aa applications approach to
producing irformation with a 3ata pase apprsach ¥ill hava +o

be made., 728: 1ID/9]

The second intantion of SYAP (conp=nsation for lack of
kncwladge of shipboard persona=sl iIa ADP) I3 Dased on =zca-
nical and t;aining liaitations. Pigure 6 illustrates a
mul-itude of functions +o be performed by the DBA, ths mos*
critical of which ar=s: (1) backip and recovery, (2) privzcy
and sacurity, (3) concurrency a2l deadlock zor<roi, ani (3)
auditing. Ths propar operatiﬁn 2€ a computar syszem dzpands
on the affactive imp2lsmencasiosoar 2f “hese functions whether
computer system development £5llows an appliactioas approack
or a data base approaczh. "Tha iptegrity of the Jata base
may be affected by a software, 13 hardware, d>r Oopa2rator
maifunction. The malfunction may be of a magnitude serious
enough to either completely dastroy the data base or %o
leave it in a stat2 that i%s zoatan%ts canandt be vouched for,
It is therefore necessary for thz system t> possess the
ability to recover from such a2 malfunction while maintaining

the completeness (or integricy) of the information held
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L 023 112] 2dqnis+23ly <hesge funcmicn:z

H

are mors compiex in 3 da<a base znvironment “han in an
applications environma2nt. Howavar, the y to success in
either environment d2pends not upsn the ralative complexit
of the two approaches, but rath2r upon =h2 proper =ducation,

trairing, and managyema2n+ 3Iiscipline used by personnel

designatel %o implazmant and operate the systams.

)
n

To fllustta+e that +as 42

[1]]
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e &
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1ivanacag inexper
ence with a DBMS is a short tern effact which can be ovarz-
come using sourd maznagjement and t-aining tachniguss,
consider a represeatiative functisn of the DBA - backup znd
recovary. Referring to Figurs 3 in chaptar IV., *ha ability
of the surveyed orgaaizations t> backup and recovar as i
result of imlementing a DBMS iicceased by 2.2 on a sceala of
1 tc 5. As the figuc2 notes, coaplica+ticas with backup andi
recovery were initially experisacad wi<h the use of a DBMS.
However, these complizations w2rs overcoms by developmeant of
better procedures, with the n2t affec+ beiag positive. Aas 2
supplement to *his observation >y the Wiorkowskis, Ian B.
McCririck and Rober+ Z. Goldstain survey=3i 555 larqge
computer users in Canada both th2 public and private saztors
regarding the functions of th2 iata administrator.

Responses were rec2ivad from 4#3% (253) of the sample, 321 71
claimed to have an explicit dati administration function.

In response +*o the quastion of how the %ime spent on each
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zc=2d 20 be diZfecant 4z

i

Jata administrator =ask was =k

<

years later, "ths majorizy of ta2 respondsnts Z&it zaey
would be spending »5r2 time in twd> years 5a every responsi-
bility on the list. 2Jnly one itzsm got the votes of as many

as 10% of the DAs for becoming la2s

s important - the levalop-
ment of backup, recovzr, and restart procelures.’” {30: 1341}
The results of these two surveys infer tha% once sound
procedures and standards are 3jefined, and proper training
corducted, technical limizations are stsaiily correctel,

resulting in Increasel perforinaace.

Af-er SNAP iaplem2ntation is complete, usage c¢f the
system will result in increas=d 2xperience and knowledgs in

users as to the true sapabilitia2s of <!
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Ircreasingy requirza2ats upon th2 SYAP? systams will bs
focused beyond the pra-determian2d functional needs into =he
arca of aiding the management 31::ision-making process. This
means that cartain information from each dspartment of 1
ship will have to b2 accessibls to all other depar“ments sc
tha+ the "*information resource" >f the ship can arovide
maximum benefit to total ship pzrformance. Access to 2

ship's information r2source will have to be timely and reli-

n

able. This will ba accomplishzil by on-lin2 capabilities of

the computers, incluiing high lavel query languages.
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r-ain functiorszl

Hh

The dual r2quiresazsnets -~f fulfilli

[0

g C

needs now and decisis>a-making n22ds in +the future canadt be
provided for by a traiitional file managem2nt system bscause
the applications appraach is osnly function-oriemnted. T4z
data base approach will evolve d2cause it zan fulfill bo+th
types of needs. This is becauss the data base approach is
oriented to the comm>1 denocminatsr of the two types of

needs ~ the data itsa21lf€f.

As the need for a data base approach becomres mora
predominant, the administration 2f a ship*s informa=ion will
require the use of Iaformation zsourzce Manigemen:t. Th2
best technical impleazntation >f the IRM zdoacept is a Da<+a
Base Management Sys<t2a becausz I’ and DSMS beth support =<he
same phildscphy: centralizatisn and standardization of both

and #ae control of data.

e
o'}
ot
o

A commor manag=m21t £251 will be needsd to bridge th

©

gap between the managa2ment of 3ata and information, and *he
automation of data a1l generation of inferama<ion. This zool
is the Data Dictionary System. The concepts underlyirg bo%h
IRM and the operation of a DBMS c2n be explicitly docum=znted
and implemented with the aid o>f a DDS. Th2 compaztability of

IRM, DBMS, and DDS is summariz2il in Figurs 7.

Finally, managem2at positioas will have to be estab-

lished to enforce absolute authority in the definition and
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use of a ship's data. Thase billets abcard spip will bz =2z
"IEM exscutiva" ani a “DBMS =x2cutive.,® The IRM responsi-

utive offizer, and “he DBMS

[

X

(0]
(%]

bilities will fall upon the
responsibilities will be carri=2l out by a shipboazd Da%a
Base Administrator. TIhe numbar and variety of functions +o
be performed by tha DBA dictate that *+he data base

administratcr function will havz %o be a primary billse+.
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Data Resource
Management Goal

To build and
control corporate
data resources.

Tc organize models
of corporate
information.

To improve the
accessibility of
corporate iaforma-
ticn.

To ipcrease tae
iongevity of
system z2nd daza
Tesources, *0
facili+ate <their
maintenarnce and
enhancement and
thus to protect
the corporation's
investment in
+hen.

To iImprove the
accuracy and
consistency of
corporate informa-
tiorn.

DBYUS

Yaragemsnt of
sorpo>rate lata
resourcss.

Physical support
for relatisnships
between 3ata tha+
is meaningful to
t he corporation.

Physical support
for diata access,
by ke2ys and inter-
recerd rzlation-
ships.

appl:*atia:
programs iidspen-
jent of zharnges in
Jata organization
and making n=aw
applicatioas
gasizarc to iaple-
2ent.

Bliminatisa of
jata reduniancy

t hrough syst=as-
supported asthods
5f data intagra-
tion.

Da<a Dictionary
Punceion
Maragement 92¢ <he
definitions and
i>cumentation for
sorporate Ja%s

rasources.

Sapport for docu-
aenting +he types
5f information
within corporate
iata resources, as
wsll as *he systen
cmponants that
3uppers +hen,
Support for inves-
tigating the *yves
2% corperate
informa+ion avail-
able, as well sas
the means by which
they z2ze supported,.
2rovision 2f zools
t> accurztaly
i3ses “he 3D
impact of
system changes anu
t5 determine whax
the ccatent and
extent of 2xisting
resources are.

Elimination 9of the
artificial s=zgre-
Jation bhetween
system documernta-
tion and system
iriving defini-
tions.
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Comparison of DBYS and Data Dictionary Punctions,

With a2 Coamon
Data R3source

Pigure 7 -13: p.
6U
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Classification of
Yanagement Goals




Data Resource
Management Goal

Tc bring cocrdina-
tior and consis-
tercy to infor-
mation systenm
implementat ion
efforts.

To Improve <the
productivity of
the data resourcses
staf€,

To pro*ect <he
data resource.

DBMS

Fanctioa
Zentralization of
ja+a definition.

Provision of
prograanming tools
to implsasaot
complex apolica-
t ior problzms,
#hils isolating
systems from the
impact of change.

Support £or access
security ani data
base intagrity,
backap ani

T eccvery.

Da+a Dictionary
Function

Centralization of
jefiri+ion manage-
aznt standaris
enforcemen=,
naminrg procedures,
and modification
sontrol.

Provision of
prograamirg aids,
such as readv nade
data defini«ion
and trusiworzhy
_mpact isSsessSdhant
to0ls.

Suppor% for
protecticrn of all
jefinitions on
which information
systems ars bullt.
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Pigure 7 (cont.)
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The reccmmendations cited ia this sectiosn are made a . ier
the assumption that S¥AP implam2n*tation will no% be
employing a data basz approach. Since 21t is predicted that
the increased krowleige and exparience on part of tha 2ni
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utiliz=s the SNAP systams for asc2 diversified, managaman<-

oriented applica*ions In support of +ha2 dszision-ma

)
o
& ]
w

process, it is necessary that polanning begis ncw fcr daval-
opment of a data bas2 environmesnt for non-tactical ADP

support aboard ships.

A, MANAGERIAL RECOMMENDATIONS

The ini%*ial step in developing a datz base environmant
is the =zducation and training of the managars whom the
computer systems will affsct; i.=., the officer corps. The
data base approach is characterized by the centralization of
dara and its control. Commaniiagy O0fficers, Zxecu=ive
Officers, Department 3Ieads, ani Division Officers all
receive formi classroom trainiag before reporting to their
respective billets. Pundamentals of +he Iaformatiosn

Resource Management c-oncept must be addressed during this
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a resource that direstly 1Zfsc<s
in carrying out its aissis>n, ard should therefor: be managed
with the same consid2rations givan to other resources; and
(2) the data requireld to generat2 administrative support
information is coordinated and controlled "a+ <he top"

(i..€e., thz Executive Jffizer) rither than at lower levsls of
managemant. This przvents daca from becoming propristary as

well as erfcrcing top managemin: involveme2nt in produciag

™
(]
1]
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the "+eam effortm rejaired t> 21sure succ perforna nce,

The seccend important step whizh should be taksn now is
the establishment of 1 Data Dictionary Systam for the apoli-
cations presently beiag developzd and implzmented undar
SNAP. The cen*ral rspository 5¢ 3ata d2finitions, con4rols,
and standards contaiazd in 2 0D3 is invalaable 2o the proper
maragement aboard ship. The 205 theme of improving *he
authenticity of informnation, - documentatiosn, about an
organization's applications systzms sets the stage for
iopiementing the IRM concapt in 2 data base environmen+.
Secondly, a DDS proviies a common denominator between “he
ship and their primary shore-bas=4 support activiiy,
NAVMASSO, when help >r consultation is regquired regardiag
SNAP operations. As confidenc2 in automatioan increases and
a data base 2nvironm2at ba2gins %5 evolve, the DDS will be

the primary tool usel for syst2as developasznt.



[9}]
1)

a3z 2 passivs DDS placss considerablz desmzni foz

[

zC

cvert and ex'wnsive D3A Involvsnsnt in many system supps:Is
activities in order to> ensure th2 dictionary's viability a3
an accurate system aad data dscimantation tool, i< is rz2com-
merded that a passiva dictionary be constractz23 for twd
reasons: (M it is inhera2ntly less complex than an active
dicticnary; and (2) consideriny that many applications are
being devlioped centralliy for usz :*hroughout the flee* an

equipment furnished by differsn: contrac=ars, th2 pert-

@D

abilitv 2Z 2 sirgle, zen%rally

"

l2velop=d DDS woull ke

~

j-

enhanced. It is md>sct likaly that *wod central DDSs would

w

have +o be develcped 1f they war=2 active hecause "the
strcngest pctential £or the dsvzlopment 0f an z2ctive sys=an,
2t lcast theoretically, is whar2 the same vendor supplizs
all compenernts c¢f th2 overall 3a<s managem2a*t complex,
including the hest laaguags comoilers, the DBMS (ard izs

compilers) and the DDS. This, >f course, aormz2lly means the

hardwars vendor." ([13: 42]

The third manayerial racomm=zndation addresses the SNAP
cors+raint cf nc addit ionali parsonnel being requized to
cperate the SNAP systams. Aboard shipo, this comnstraint will
foster assignments %> data manajya2ment and operatioms on a
collateral duty basis., The op2ration, maintenance, and
cortrol of a da*a processing anvironment, which will gr=aa+ly

impact the way in whizh a ship 35es business, will require
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charac*eristics of effective 2anagyament can onl

o]

by assignment of perssnrel on a full time basis. At a
minimum the person in overall caarge of th: data processing
"department" shoull b2 an offizsr. This person would essen-
tially be serving 2s the ship's Data Base Administrator for
+he ship's non-tactizal ADP sup32rt, and as such should be
given the status of 1 dspartmsnt h=ad accdountable to tha
Executive 0€ficer.8 3iven *ha+ personnel z2xperisnced (oc
ever. educated) in 3dszta processiay are not prevelant endugh
to £i11 all requir=d billets, tcaining for officers ia ia=a
processing will have to b2z part >f the training "pipelinav
pricr <o reporting aboard a ship. Also, 2 pool of fo-aally

educatasd officers 2xist who havs completed masters degrzs

level educa+ion at %12 Navzl 2ost3jradua<e 5zhool in Compu<er
Systems Managemernt (13 1nonths) and Compu*ter Science

(21 months) .

The fulfililing of managem2n: 3Jecision-making needs
encompasses subordinate functisial nseds., Therefore a jaza
base approach is 2 more sound approach t5 r=2alizing both

short=-+2rm and longy-tarm benefi:ts of non-tactical ADP

8The DBA function periormed by the individual aboari
ship would have to b2 a subset >f a centralized Fleet DBA
function (located at YAVMASSO) bH=acause tha ini+<ial applica-
tions are standardiz=l for iamplamsnta‘*ion throughout the
Flee<.
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suppert. As such, a 1a%a base zpproach should b2 inmgnicuws?
from the begirning in lien of 21 applicazisans apprcach.
Later conversion fromn an applications evvironmen%t “c a 31a%:a
base environment will be costly and disruptive: "There is no
doub*, hovwever, that providing you gather the necessary
expertise and have td>tal managsuant commitment that tha path
cf least resistance is in the i:zvalopment 5f a totally new

system." [ 27: SR/4] Additisnally, a DBMS installed uaier

[
w

+he da*a base approach will provi the 2bilisy €cr improvs]
maragement decisions oy proviiiag faster rssponses o anan-
ticipated requests ia more ussc~friendly manner tharn

aprlications systems.

The testing of a DBMS envirsamen* should be pezformad

(U
]

rior *o mass impleméntation in th leet. Th2 es*ablish-
nernt of pro<otype systems for bsth SHA2 I and SNA? II, poroef-
erably at NAVMASSO, should bes azcomplishzd to facilitase
systems davelopment and traininy. A& DBMS should be devzl-
oped on these prototypes so first-hand exparience of the
benefits of a DBMS cii be expsriznced. Standardized proce-
dures and training m=t hcds can b2 develop2l in crucial func-

tional area such as backup and -=2covery, cCOncCurrency con-

trol, privacy, security, moni<oring, auditing, and tuning.

Pinally, plans and shipbsari *es+t platforms should be

established to incrensn*ally imdsl2ment +the DBMS 2nvironment
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abcard ship. Aan evolutionary approaci to implzmantasisn i
necessary to precluads an atmospiars of "+35 muck %co s351,"
wh2re users ndt accustomed ¢> ADP would be overwhelmed wi<t
new “echnology and procedures. The present applicatinns
approach that is b2iny used for SNAP is not considered to be
a necessary step in ia2veloping a DBMS environment because
tke foundations upon which th= applicatiosns approach is
based (function orisated and d=c2n=ralized) are not compa-
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{(data-criznted and cantfalized). Theref